Form Approved

REPORT DOCUMENTATION PAGE OMB No. 0704-0188

for th it of InfOrMation 1§ estimated 1O average | hour Der response, including the ume 10f reviewing 1NSLTUCLIONS, 3EATCRING exnt ~g data sources,
F:ﬁl'f,f:ﬁ::;Zf:»’ﬂf:-n?;'::\e"aieaﬁgh ;nd compteting and reviewing the collection of Information. Send comments regarding this burden estimate of any ot~er aspect of this
?olledlon of information, inctuding suggestions for reducing this burden. 10 Washinglon Headquarters Services, Directorate for information Operations 4nd Reports. 1215 JeHerson
Davis Highway, Suite 1204, Arlington, VA 222024302, and 10 the Otfice of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, OC 20533,
1. AGENCY USE ONLY (Leave blank) | 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED
March 28, 1996 Technical Report #30

S. FUNDING NUMBERS

4, TITLE AND SUBTITLE
Optically-Inscribed High Efficiency Diffraction Gratings
in Azo Polymer Films

6. AUTHOR(S)
N00014-93-1-0615

C. Barrett, A. Natansohn and P. Rochon

ND ADDRESS(ES 8. PERFORMING ORGANIZATION
7. PERFORMING ORGANIZATION NAME(S) A (€S) REPORT NUMBER
Department of Chemistry
Queen's University 30

Kingston, Ontario K7L 3N6 Canada

Y NAME(S) AND ADDRESS(ES 10. SPONSORING / MONITORING I
9. SPONSORING /MONITORING AGENC (s) (ES) Ny REPORT MUMBER

Department of the Navy

Office of the Naval Research
800 North Quincy Street, 1 996041 2 082
Arlinaton. VA 22217-5000

11. SUPPLEMENTARY NOTES

Submitted to Polymer Materials: Science and Engineering
Division Preprints (ACS)

12a. DISTRIBUTION /AVAILABILITY STATEMENT 12b. DISTRIBUTION CODE
Reproduction in whole or in part is permitted for any purpose
of the United States Government. This document has been
approved for public release and sale; its distribution is

unlimited.
13. ABSTRACT (Maximum 200 words)

A series of amorphous azobenzene-containing polymers were cast as thin films and shown
to produce both reversible volume diffraction gratings and high-efficiency surface gratings by
laser irradiation at an absorbing wavelength. The latter process involves localized mass
transport of the polymer chains to a high degree, as atomic force microscopy reveals surface
profile depths near that of the original film thickness. A mechanism for this phenomenon is
proposed which involves pressure gradients as a driving force, present due to different
photochemical behaviors of the azo chromophores at different regions of the interference
pattern. This mechanism of photoinduced viscoelastic flow agrees well with the results of
experiments investigating the effect of the polarization state of the interfering writing beams
and the photochemical behavior of the chromophore, the free volume requirements of the
induced geometric changes, and the viscoelastic flow of the material.

14. SUBJECT TERMS 15. NUMBER OF PAGES

Azo polymers, surface gratings, photoinduced viscoelastic flow

16. PRICE CODE

17. SECURITY CLASSIFICATION 18. SECURITY CLASSIFICATION 19. SECURITY CLASSIFICATION 20. LIMITATION OF ABSTRACT
OF REPORT OF THIS PAGE OF ABSTRACT
unclassified unclassified unclassified unlimited

- Standard Form 298 (Rev. 2-89)
i B Prescribed Dv ANSI Sta 239-18
298.1C2

NSN 7540-01-280-5500 BFED ST




OFFICE OF NAVAL RESEARCH
GRANT: N00014-93-1-0615
R&T CODE: 3132081

Scientific Officer: Dr. Kenneth J. Wynne

TECHNICAL REPORT NO. 30
Optically-Inscribed High Efficiency Diffraction Gratings in Azo Polymer Films

by
C. Barrett, A. Natansohn and P. Rochon

Submitted for publication
in

Polymer Materials: Science and Engineering Division Preprints (ACS)
Department of Chemistry
Queen's University
Kingston, On., Canada

March 28, 1996

Reproduction in whole or in part is permitted for any purpose of the
United States Government

This document has been approved for public release and sale;
its distribution is unlimited.




DONOT
USE wame

OPTICALLY-INSCRIBED HIGH EFFICIENCY DIFFRACTION GRATINGS IN AZO
POLYMER FILMS. Christopher J. Barrett and Almeria L. Natansohn*, Department of
Chemistry, Queen's University, Kingston, Ontario, Canada K7L 3N6. Paul L. Rochon,
Department of Physics, Royal Military College, Kingston, Ontario, Canada K7K 5L0.

A series of amorphous azobenzene-containing polymers were cast as thin films and shown to
produce both reversible volume diffraction gratings and high-efficiency surface gratings by laser irradiation at
an absorbing wavelength. The latter process involves localized mass transport of the polymer chains to a high
degree, as atomic force microscopy reveals surface profile depths near that of the original film thickness. A
mechanism for this phenomenon is proposed which involves pressure gradients as a driving force, present due
to different photochemical behaviors of the azo chromophores at different regions of the interference pattern.
This mechanism of photoinduced viscoelastic flow agrees well with the results of experiments investigating the
effect of the polarization state of the interfering writing beams and the photochemical behavior of the

chromophore, the free volume requirements of the induced geometric changes, and the viscoelastic flow of the
material.
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